Cardiac performance during reperfusion improved by pretreatment with oxygen free-radical scavengers.
We studied the effects of oxygen free radicals on cardiac performance during reperfusion of ischemic myocardium. The pig heart, isolated in situ, was subjected to 60 minutes of regional ischemia at normothermia by occlusion of the left anterior descending coronary artery followed by 60 minutes of hypothermic cardioplegic arrest and 60 minutes of normothermic reperfusion. The oxygen free-radical scavengers, superoxide dismutase and catalase, were administered before occlusion of the left anterior descending coronary artery in the experimental group. The generation of free radicals in the untreated group, estimated by the measurement of malondialdehyde in the perfusate, was significant during reperfusion and was associated with a corresponding increase in creatine kinase. Superoxide dismutase and catalase significantly slowed the appearance of malondialdehyde and the release of creatine kinase during reperfusion. Superoxide dismutase and catalase did not alter coronary flow and myocardial oxygen extraction or consumption during occlusion of the left anterior descending coronary artery; however, coronary flow and oxygen consumption were significantly higher (p less than 0.05) during reperfusion in hearts treated with antioxidants. Left ventricular developed pressure and its maximum first derivative were measured under isovolumic conditions. In the untreated group, left ventricular developed pressure and its maximum first derivative declined to 61.1% and 57.1% of baseline values, respectively, after 60 minutes' occlusion of the left anterior descending, and to 45% of baseline values after 15 minutes of reperfusion. The decline in left ventricular developed pressure and its maximum first derivative during reperfusion was significantly (p less than 0.05) inhibited by superoxide dismutase and catalase, but left ventricular end-diastolic pressure was not significantly altered. These results implicate oxygen-derived free radicals in the injury resulting from reperfusion of ischemic myocardium and suggest that oxygen free-radical scavengers effectively protect against such injury.